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QUESTION 1         (10 marks) 
 
Figure 1 depicts the operational history of a particular piece of equipment for one complete year 
(8,760 hours). Assuming that only two states (Up and Down) are possible, the history reveals 
that there were four failures at 700, 3,000, 6,000 and 8,000 hours  and that each repair took 











Figure 1: Operational history of a piece of equipment (not to scale) 
Q1.1 Calculate the MTTF, MTTR and . MTBF. 
(1 mark) 
Q1.2 Calculate the failure and repair rates. 
(2 marks) 
Q1.3 Do the failure and repair rates calculated in Q4.2 match with the number of failures and 
repairs respectively in the year? Explain. 
(2 marks) 
Q1.4 Calculate the cycle time and cycle frequency. 
(1 mark) 
Q1.5 Calculate the availability of the system from the number of hours from Figure 1. 
(1 mark) 
Q1.6 Draw a two state model for the equipment. Insert state probabilities and transition rates 
on to the model. 
(1 mark) 
Q1.7 Calculate the state probabilities using the failure and repair rates calculated in Q1.3. Do 
they agree with the state probabilities calculated in Q1.6 and Q1.7? Explain. 
(2 marks) 
(A unit must accompany each of the quantities, whenever applicable.  
A missing unit would cost ½ a mark.) 
 






Each repair takes 30 hours 
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QUESTION 2         (15 marks) 
 
Is it possible to improve risk / reliability of a system or an organization by additional spending? 
Explain with graphs if necessary.  
 
QUESTION 3          (15 marks) 
 
Q3.1 What does OH&S mean? Is it enforced in your place of work? Explain. 
(5 marks) 
Q3.2 What is HACCP? Explain how it works. 
(5 marks) 
Q3.3 What are common mode failures? Why are they so important in risk / reliability studies? 
Give a couple of examples from non-engineering areas. 
(5 marks) 
QUESTION 4         (20 marks) 
 
Consider a huge conglomerate having 20 factories in a populous country. These factories 
produce parts for a single product (e.g. car) which is marketed locally. Some of the factories 
produce the same parts whereas others produce entirely different parts. There are three 
competitors producing and marketing the same product in the country but their combined market 
share is less than 40%. The company enjoys considerable popularity among all sections of the 
citizens because it is the largest employer in the country. Year after year, the company earned 
profits and offered lucrative bonuses to the employees and dividends to it’s shareholders. All 
was good and the growth of the company was phenomenal, until last year. In the beginning of 
the current year, troubles started to appear. Employees started demanding increased wages and 
threatened with industrial action (strike) otherwise. Some of the factories could not reach the 
production targets. Others somehow managed the status quo. To make things worse, there was a 
drop of sales of the finished product. First quarter balance sheet was flat and the year end 
projection is too deep in the red (i.e. heavy loss). A risk management expert is called in for 
assistance. The CEO wants to get the company around as soon as possible. He promises the 
expert of all possible help. How would you proceed, what information would you ask for and 
what recommendations would make, if you were the expert? If you have alternative 
recommendations, state the pros and cons of each. You may assume any reasonable data, if 
required. 
END OF QUESTIONS 
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